B0O05-P011 O 0O : Poster O0:110 20

JoobobVvViFOOOooooooooooobobooooooogo

#0 OO0 [1; 000020000 [1;00 OO [3]
[1]0000000;[210000;[@00000000

Estimation of Lightning Location and lonospheric Height Using VLF Sferics Data
Obtained at Multiple Stations
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Electromagnetic waves radiated from lightning discharge can propagate long distance by reflecting at the Earth surface ar
the lower ionosphere. The frequency range of these electromagnetic waves is from a few Hz to many tens of MHz. In particular
most of the electromagnetic energy concentrates in the Extremely Low Frequency (ELF, 3Hz &amp;#8211; 3kHz) and Very Low
Frequency (VLF, 3 &amp;#8211; 30 kHz) band. By using two components of horizontal magnetic field data, we can estimate the
direction of wave propagation. Furthermore, we can estimate lightning locations using the time difference of the wave arrival,
when we carry out simultaneous observations at multiple stations. Recently, it is suggested that we can calculate not only
distance from an observer to a lightning location but also the ionospheric height even if we use VLF magnetic field data obtained &
only single station since the observer would detect direct wave and the following multi-reflected weaves from lightning discharge.
Using this method, we can monitor time variation of the ionospheric height changes, that are caused by ionization effect o
electromagnetic pulses emitted by the lightning discharges and by other disturbances related with magnetospheric activitie
such as storm, solar proton event, etc.

In order to carry out the continuous observation of VLF waves, we have installed two horizontal magnetic loop antennas anc
vertical electric dipole antenna in Sapporo and Yamanashi. In addition to this, we are now developing the same type of the VLF
observation system and will install it in Gifu. We have developed a data recording system that consists of personal compute
with an A/D converter and a GPS receiver. Using this system, it is possible to measure VLF wave continuously with a 16-bit
resolution and 20 us time resolution. At the presentation, we will show not only estimation results of lightning locations using
VLF data obtained at multiple stations but also results of the variation of ionospheric height using VLF data obtained at a single
station.
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